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OVERVIEW PINOUT 


The LC89510 is an error correction and host-interface 
IC for CD-ROM and CD-I players that integrates 
real-time error detection and correction with erasure 
correction and host-interface data transfer functions into 
a single chip. 


The LC89510 features an 8-Kbit erasure-correction 
RAM, on-chip command and staws FIFOs, and a buffer 
memory interface that supports up to 64 Kbytes of 
external SRAM. The buffer memory interface allows the 
LC89510 to buffer up to 27 sectors of data when 
connected to a slow host. The LC89510 can correct two 
errors per symbol with erasure correction. Also, the 
command FIFO supports 8-byte commands, making 
CD-ROM systems using a SCSI bus easier to design. 


The LC89510 is pin- and software-compatible with the 
LC8951, although the LC8951 is available in QIP-80A 
packages. It improves upon the LC8951 through modifi- 
cation of one section of the internal registers and the 
addition of the erasure-correction RAM. 


The LC89510 operates from a 5 V supply and is avail- 
able in 80-pin QIPs. 
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FEATURES 


* CD-ROM (Mode 1) and CD-I (Mode 2 - Form 1 and PACKAGE DIMENSIONS 
Form 2) formats supported 

Real-time error detection and correction in hardware Unit: mm 

* 2.3 Mbyte/s (18.4 Mbit/s) maximum data throughput 
ead -eacitae isha 3174-QIP80E 

© Corrects two errors per symbol! with erasure correction 

© 8 Kbit of erasure-comection RAM 

© §8-byte command FIFO and 12-byte status FIFO 

* Up to 64 Kbyte of extemal buffer SRAM 

© Buffers up to 27 sectors of data 

* Pin- and software-compatible with the LC8951 

¢ 5 V supply 

* 80-pin QIP 


Specifications and information herein are subject to change without notice. 
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SYSTEM BLOCK DIAGRAM 





PIN DESCRIPTION 


1, 18, 24, 41, 52, 64 
2 t 11, 78 to 80 RAO to RAIS 
ceo 









Buller RAM and erasure flay RAM address bus outpul fines 
Butler RAM write enable output 

Bufler RAM output enable output 

Single-bit, bidirectional erasure flag RAM data fine 

8-bit, bidirectional bufler RAM data bus fines with internal pull-up resistors 
Crystal oscillator input 

Crystal cacilator output 

Test inputs. Should be fed LOW. 

Serial data clock phase select input 

Serial data msb-firs¥isb-frst bitorder select input 

5 V supply 

44.1 KHz lell- and righl-channel separator strobe input 
Serial data input 

Buffer clock input 

C2 error flag pointer strobe input 

CD player interface C2-lag pointer input 

CD player interlace reference clock output 

8-bit, bidirectonal microprocessor data bus lines 

Register select input 

Active-LOW data read input 

Active-LOW data write input 

Active-LOW chip select input 

Active-LOW interrupt request output Open-drain output with internal pull-up resistor 
Active-LOW, Schmitt-tigger reset input 


VSS 
FOE 
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Note 


All VDD and VSS pins should be connected to supply and ground, respectively. 








SPECIFICATIONS 


Absolute Maximum Ratings 





Recommended Operating Conditions 
T. = 25 °C 





Electrical Characteristics 
Von = 4.5 to 5.5 V, Vss = 0 V, T. = —30 to 70 °C 
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FUNCTIONAL DESCRIPTION 


The LC89510 comprises three main blocks—a CD 
player interface and data input block, an error detection 
and correction circuit, and a host interface—that operate 
in parallel. The LC89510 performs pipelined data input 
and decoding, simultaneous input data buffering, error 
detection and correction, and data transfer to a host 
processor. 


CD Player Interface and Data Input 


The input data passes through the synchronization stage, 
is then decoded and written to buffer RAM. The input 
data can be in one of three formats selected using CSEL 
and LMSEL. 


The synchronization stage comprises a sync detector and 
a sync interpolator. The sync detector detects the sync 
pattern in each sector of data and the sync interpolator 
generates the synchronization pulses. The detector and 
interpolator can be individually enabled and disabled 
using the control microprocessor. 


After decoding, each full sector of data—2352 bytes 
comprising the sync, header, sub-header and parity 
fields—is written contiguously to the buffer RAM in 
units comprising eight data bits and their corresponding 
C2 esror flag from the CD player signal processor. If 
erasure correction is not required, the C2 exror flag write 
can be disabled and the data written in 8-bit rather than 
9-bit units. 


MCK can be used as the reference clock for the CD 
player signal processor, eliminating the need for a sepa- 
rate oscillator circuit. In this case, the LC89510 clock 
frequency should be double the signal processor clock 
frequency. 
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Error Detection and Correction Circuit 


Error detection and correction is performed on each 
sector after it is written to buffer RAM. 


The LC89510 uses the C2 error flag data to perform 
erasure correction, before error correction. Since the 
LC89510 has an on-chip 8-Kbit erasure-correction 
RAM, erasure correction can be performed with as litde 
as 8 Kbytes of extemal buffer RAM. 


The standard error detection algorithm can be pro- 
grammed for a range of processes, including repeat 
correction and QP/PQ correction. 


After the error correction code (ECC) is decoded, the 
32-bit error detection code (EDC) CRC error check is 
performed. The sector header and sub-header are then 
copied to the LC89510. 


After the CRC check, the LC89510 issues a de- 
code-complete interrupt to the control microprocessor. | 
The microprocessor then reads the decoder status, the 
sector header and sub-header, and the sector start 
address from the LC89510 into buffer RAM. 


Host Interface 


Command and status FIFOs 


The FIFOs communicate between the host processor and 
the control microprocessor. There are no restrictions on 
the commands and status codes that can be used, since 
the LC89510 ignores the contents of the FIFOs. This 
provides the CD-ROM application-system designer with 
the maximum flexibility for incorporating the LC89510 
into existing designs. 
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When HWE goes LOW, the host processor writes a 
command of up to 8 bytes in leagth into the command 
FIFO. The LC89510 then issues a command interrupt to 
the control microprocessor, which thep reads the com- 


+ mand, 


The microprocessor transfers decoder and CD-ROM sta- 


tus to the host processor by writing to the 12-byte status — 


FIFO. The bost processor can then read status informa- 
tion from the FIFO when STEN is LOW. STEN goes 
HIGH when the last byte is read. 


Data transfer 


The control microprocessor transfers blocks of data to 
the host by writing the block start address and the 
number of bytes to be transferred into the LC89510 
registers. It then issues a ready signal to the LC89510 
data transfer start-trigger register and waits until the 
transfer is completed. 


Control Registers 


Read registers 


pete | 
Note 


% = don’t care 
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The LC89510 signals the start of data transfer to the 
host by setting DTEN LOW. While DTEN is LOW, the 
host reads the data from the LC89510 by repeatedly 
strobing HRD. For fast hosts, HRD should be held 
LOW while the LC89510 WAIT output is LOW to 
ensure that data is read correctly. 


Taking SELDRQ LOW selects the DRQ (data request) 
transfer mode, which is similar to DMA operation. Each 
time the LC89510 outputs a data request signal by 
setting DTEN LOW, the host processor strobes HRD 
once. 


When the last byte is transferred, EOP goes LOW while 
HRD is LOW and then DTEN goes HIGH. When 
BTEN goes HIGH, the LC89510 issues a data transfer 
complete interrupt to the control microprocessor, which 
then informs the host that transfer has been completed. 
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Write registers 










Note 
x = don’t care 


Control register 2 (CTRL2) 


CTRL2 comprises the ERAMSL, STENCTL and 
STENTRG register bits and five unassigned bits. 


ERAMSL controls the internal erasure-correction RAM 
operation, When ERAMSL is 0, the RAM is enabled 
and when 1, disabled. ERAMSL is set to 0 following a 
reset. 


STENCTL controls the STEN output mode. When 
STENCTL is 0, STEN goes LOW after the controlling 






parties. 
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microprocessor has written one byte to the status FIFO. 
This is the same as LC8951 operation. When STENCTL 
is 1, STEN goes LOW only when the controlling micro- 
processor writes 0 to the STENTRG register, usually 
after the microprocessor has written multiple bytes to 
the stams FIFO. STENTRG is automatically set to 1 and 
STEN set HIGH after the host computer reads the last 
byte from the status FIFO, 


STENCTL is set to O following a reset. 
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